Background: Informed consent is one of the primary standards of ethical clinical research. This study assessed the quality of the informed consent forms (ICF) utilized in medical research conducted in Sudan and Jordan. Subjects and methods: A total of 435 studies that were performed at health sciences schools in Jordan and Sudan were initially screened for the presence of ICF. Of these, 189 studies were reviewed for the major components of ICF using a standard checklist. Results: The majority of the reviewed ICFs did not achieve the full standards of the universal guidelines for the informed consent structure. The following elements were described in >50% of consent forms reviewed from both countries: study title, objectives, research investigators, description of study procedure, and confidentiality. Other essential elements such as duration of the subject's participation, risks/benefits, compensation, voluntary participation, and contact information were poorly described. Conclusion: The major elements of ICFs were not adequately described in medical research studies from Jordan and Sudan. Improved understanding of major elements of ICF among researchers in the examined countries is necessary. Clear and informative consent template can be very valuable in this perspective.
Introduction
Informed consent process is one of the critical ethical and legal aspects of research involving human subjects. 1 It reflects the voluntary nature of participation giving that subjects are aware of study objectives, procedures, and consequences. It is derived from the ethical principle of respect of the autonomy, indicating that subjects have the choice to decide whether to participate or not participate in a clinical study. 2, 3 The informed consent form (ICF) is the document that participants must sign before participating in a research that involves human. The quality of ICFs varies depending on how much information is disclosed, content, readability, the adequacy of capacity, and level of understanding. 4 The regulations of US Department of Health and Human Services reported that the ICF should contain statements that reflect study description, duration, risks and benefits, voluntary participation, confidentiality, ways of compensation to study subjects (if any), the participant's right to withdraw, and contact information of investigators.
designed for diagnostic and therapeutic procedures in Croatia and found that 81% of ICFs included a description of benefits and only 17% mentioned risks and benefits of alternative procedures. 9 Despite the presence of Institutional Review Board (IRB) committees that review and approve research protocols, informed consent process remains an ethical issue in medical research that needs further evaluation. 10 The practice of obtaining the informed consent from participants is well-established in medical research. However, ICFs may not always satisfy subjects enrolled as necessary and relevant information might be missing.
11
In China, 155 consent documents from clinical trials were reviewed. 12 The results showed that ICFs used in China were difficult to read and had lower content integrity compared to international ones. 12 One review article discussed the quality of informed consent and found that informed consent is worse in developing countries than in developed countries with respect to the comprehension of study information and rates of refusal and withdrawal. 13 Proper and robust communication of major elements of ICF is another key feature of the appropriate informed consent process. Thus, studies that evaluate the adequacy of ICF to medical research among developing countries are necessary. This research is essential to monitor the quality of ICF and to suggest potential solutions for improvement. As medical research in the medical field is expanded in the Middle East and North Africa (MENA) region, the need to comply with medical research ethics guidelines is essential. Yet, no information was found concerning the adequacy of ICF in MENA countries such as Sudan or Jordan. Thus, this study aimed at assessing the quality of ICF structure in biomedical research of indicated countries.
Methods
This was a retrospective cross-sectional study that included a convenience sample of studies that involved human subjects from various medical disciplines (Medical Laboratory Sciences, Medicine, Pharmacy, and Nursing) and was conducted in Sudan or Jordan during the last 5 years (2013-2018). Data were collected from dissertations/master thesis of medical research, which are publicly available through the library of each of the universities included in the study. A total of 435 (275 from Sudan and 160 from Jordan) dissertation/thesis were initially evaluated for the informed consent process/structure. However, only 41 studies from Sudan and 148 studies from Jordan had ICFs and IRB approval was included in the analysis.
The ICFs were reviewed and evaluated for multiple aspects pertaining to the quality and structure. A checklist was used to evaluate what elements and information the investigator used to explain the study to the subjects. Data were collected between July and August 2018 in 2 universities from Jordan and 4 universities from Sudan, which were selected based on their international ranking among other universities from each country (https://www.topuni versities.com/university-rankings/world-university-rank ings/2018).
The checklist form included information about discipline and the title of the study. In addition, the checklist covered major basic elements of the ICF including a statement that the study involves research, objectives, the expected duration of the subject's participation, procedures, risks/potential benefits, compensation for participation, confidentiality statement, contact information of investigators, and signatures. This checklist was developed based on the international guidelines describing the primary elements of ICF. 5 Two independent research assistants were involved in rating the consent form according to a prepared checklist. The intra-rater reliability and interrater reliability were 0.98 and 0.95, respectively. Descriptive statistics (frequencies and percentages) were used to present the data. Data are available and will be provided to interested individuals upon request.
Results
The total number of human studies analyzed in this research was 189, comprising 41 (21.7%) studies from Sudan and 148 (78.3%) from Jordan.
Reviewing ICFs of studies from Sudan revealed that the following elements were described in >50% of consent forms: study title, objectives, research investigators, a description of study procedure, and a statement describing to what extent records will be kept confidential (Table 1) . Among studies from Jordan, in addition to frequently (>50%) having all the former elements, other parts such as funding were also frequently described in the consent form (>50%) ( Table 1) . Other elements such as duration of the subject's participation, risks/benefits, compensation, voluntary participation, and contact information were poorly described.
Discussion
Informed consent process is a fundamental ethical prerequisite of scientific research. Well-designed ICFs are essential to improve understanding of study subjects of the conducted research and to assure adequate protection of human subjects during their participation in research studies. To the best of our knowledge, this was the first study that evaluated the quality of ICFs among research studies from Sudanese versus Jordanian Universities. This retrospective study that covered the past 5 years (2013-2018) revealed that major elements of ICFs were not adequately described in research studies from Jordan and Sudan. More deficiencies have been recognized in the conception of ICF among research studies in Sudan as compared to Jordan. These observations suggest that improving the quality of informed consent process in clinical research in these regions is necessary. A valid ICF should contain all necessary information and should be clear and written in a simple easy to read language. 14 The current results showed that the majority of ICFs did not achieve the full standards of the template informed consent. This finding indicates that the accomplishment of all standards of ICF may often be not easy to attain. For example, major components of ICF are not adequately described. Funding, compensation, benefits, and contact information of researchers were minimally explained in the ICFs of Sudanese research. Only 37% of ICFs in either Jordan or Sudan described the study risk. This might be intentional as researchers may need to improve the enrollment by not clearly stating the risks of participation. These results are in part consistent with other investigations that showed poor readability and defects in the quality of consent documents among research conducted in China, 12 France, 15 and Croatia. 9 Moreover, ICFs developed for pharmacogenetics research showed deficiencies and lower compliance with respect to sections of risks and benefits (41.7%) and compensation of participants (56.1%). 16 The lack of a comprehensive and informative ICF might have negative implications on the quality of research and might potentially threaten subjects safety. For instance, subjects who are not clear about the research to be conducted might initially refuse to participate, withdraw during enrollment, or may be exposed to harm. 17 It has been reported that inadequate education and training of researchers responsible for obtaining the informed consent may result in poor communication of research objectives, risks, and benefits. 18 Therefore, educational programs about informed consent process would enhance the ability of researchers and the confidence of obtaining informed consent. 19 The quality of informed consent depends on the clarity, comprehension, and amount of information disclosed. Much higher percentage (92.5%) of research studies from Jordan versus those from Sudan reported using ICF. This might be attributed to the better training about research ethics in Jordan, improved awareness of researchers about research integrity, the efficient implementation of IRB committees at good standards, and the higher level of education among research participants. 20 Nevertheless, training about how to improve the development of ICFs in both regions is essential. Previous studies have suggested some recommendations to improve the quality, content, length, and readability of ICFs such as use of section headings, illustrations, templates, and sample tests for researchers. 15, [21] [22] [23] Among the proposed solutions to improve ICF in the studied regions is to develop a template with high quality and standards, and so it communicates relevant information effectively and facilitates the process of informed consent. Research ethics committees should monitor the informed consent process to ensure that the clinical research is to be conducted in a way that protects the rights of human participants. Training on research ethics with the emphasis on how to develop an ICF could also significantly improves the quality of research in the region. This study has some limitations. The ICFs were collected at one given point of time, using a convenient selection strategy aimed at finding documents available in the university's libraries. The authors acknowledge that they may have missed some research that may contain informed consent documents. In addition, the absence of the ICF from the thesis/dissertation does not mean that the consent form was not utilized in the study. Finally, the study was focused on the presence/absence of essential elements of ICF but not its length, readability, and level of understanding, which are also major concerns of ICF. [24] [25] [26] Future studies are recommended to cover these points.
Conclusion
Current results suggest the need for increasing awareness about informed consent among medical researchers in the region. In addition, the majority of ICFs used in medical research in Sudan and Jordan were not adequately developed and may not sufficiently fulfill their function of explaining relevant information to study subjects. Thus, training on research ethics with a focus on the development of ICFs is demanded. This would be critical to improve the achievements of the high ethical standards when conducting clinical research.
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